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WASTEWATER CHARACTERIZATION SURVEY,
GENERAL MITCHELL INTERNATIONAL AIRPORT,

AIR FORCE RESERVE FACILITY, MILWAUKEE, WISCONSIN

INTRODUCTION

A wastewater characterization survey was conducted at General Mitchell Interna-
tional Airport (GMIAP), Air Force Reserve Facility, Milwaukee, Wisconsin, from
20-31 July 1992, by personnel from Armstrong Laboratory (AL) located at Brooks Air
Force Base (AFB), Texas. Specific sampling sites around the base were sampled for
various parameters. These sample results will be used by facility personnel to identify
any toxic discharges in the wastewater collection system.

The survey was performed in response to a request from the 440th Tactical Airlift
Wing (TAW), Acting Base Civil Engineer, (440 SG/CEEV). Armstrong Laboratory
personnel who performed the survey included Capt Darrin L. Curtis (Project Engineer)
and SrA Joseph Green.

DISCUSSION

Background

General Mitchell International Airport is a commercial airport owned and controlled
by the city of Milwaukee. It is located 7 miles south of the center of Milwaukee and
approximately 3 miles west of Lake Michigan. Both the Air Force Reserve Facility
(AFRF) and Wisconsin Air National Guard (WANG) facility are located within the
boundaries of General Mitchell International Airport. The landing area is 1500 acres,
with an additional 385 acres purchased north, west, and south of the site for a
controlled approach zone. The General Mitchell lAP is bounded on all sides by urban
development, including Milwaukee to the north, South Milwaukee to the east, Oak
Creek to the south, and Cudahy to the northeast. Residential development is general-
ly less dense to the south and southwest.

In 1926, the Milwaukee County Park Commission purchased a 160-acre site
known as Hamilton Field. The control, maintenance, and operation of the airport later
were transferred to the Highway Committee of the Milwaukee County Board of
Supervisors. The field was expanded to 1 mile 2 in 1942 to accommodate increased
air traffic. It was officially named General Billy Mitchell Field by the U.S. Air Force
(USAF) to avoid confusion with Mitchell AFB in New York and was recently renamed
General Mitchell International Airport.

The 924th Reserve Training Wing (RTW) was activated at General Mitchell lAP in
February 1952 and redesignated the 438th Fighter Bomber Wing in July 1952. The
438th Fighter Bomber Wing was redesignated the 247th Air Force Reserve Training
Center (AFRTC), with F-80 and T-33 aircraft assigned. The AFRTC was authorized to
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construct reserve training facilities at General Mitchell lAP in 1954 and began acquir-
ing land in the southwest corner of the airport area. In November 1957, the 247
AFRTC was deactivated, and the 440th Troop Carrier Wing (TCW) was transferred to
Milwaukee from Minneapolis. At that time, C-1 19 aircraft were assigned to the wing;
and in 1971, the C-I 19s were replaced by C-1 30A aircraft.

The 440 TAW has developed from a group designated as the 440th Troop Carrier
Group (TCG), which began in 1943 at Baer Field, Indiana. The TCG was deactivated
in October 1945, and reactivated as the 440 TAW on 26 August 1947, in Minneapolis
as a reserve organization; it was expanded in 1949. The present mission of the 440
TAW is combat-airlift support; paratroop and equipment drops; airlift of troops and
equipment to forward areas; and aeromedical evacuation.

SamDling Strateav

During the presurvey conducted at General Mitchell lAP AFRF from 13-14 May 92,
the sampling protocol that had been developed by Capt Curtis was reviewed by the
Base Bioenvironmental Engineer (BEE) and Base Civil Engineer (BCE). All parties
concurred with the sampling strategy, which included sampling various sites through-
out the collection system.

Sampling Methods

Wastewater samples were typically corrected over a 24-hour period as a time-
proportional composite (i.e., a composite of 24 samples collected at 1-hour intervals).
The automated composite sampler contains a 3-gallon glass jar which was packed in
ice before each day of sampling. Samples collected for volatile organics, oils and
greases, and total petroleum hydrocarbons were collected as grab samples. Any
unusual characteristics (odor, color, etc.) of the samples were noted. Certain sites
were sandbagged to dam the wastewater, a necessary step to gain the proper depth
needed for the automatic samplers. If the composite sampler's collection strainer is
not completely immersed in water, air will be drawn into the sampler collection jar
instead of the wastewater sample.

Samples were placed in iced coolers and transported back to the workcenter, Bldg
219, for preservation; they were iced down until they were shipped to the Armstrong
Laboratory Analytical Services Division at Brooks AFB TX. Sample preservation was
in accordance with the AFOEHL Sampling Procedures, March 1989 (8), commonly
referred to as the "OEHL Sampling Guide."

Table 1 shows grab and composite parameters. If a sample was not collected in
accordance with the parameters, the deviance from recommended sampling proce-
dures was noted in the comments section under each site. The survey team, in
collecting samples at low flow sites, sometimes had to add grabbed wastewater to the
composite to bring the incomplete volume to the required volume.
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Table 1: Parameters, Group, Type, Containers, and Preservation

PARAMETER NAME TYPE CONTAINER PRESERVATION

GROUP A (other than 40 & G) Compoell Plastic Cool to 40 C & H2S0 4 to pH<2
Chemical Oxygen Demand
KJeldahl Nitrogen
Organic Carbon
Phoephorus, Total

GROUP A (O & G) Grab Ciass Cool to 4 C & H 2SO4 to pH<2
Oil & Grease
Total Petroleum Hydrocarbons

GROUP E Composb Glass Cool to 40 C & H2SO4 to pH<2
Phenols

GROUP F Composl,, Plastic HNO3 to pH<2
Metals

GrAup a Comnpesh Plastic Cool to 4 C
Aflalinity
Chlonde
Specific Conductance
Surfactant-MBAS
Solids

601101 Grab 40 ml Vial Cool to 40 C

RESULTS

Results of all the data collected during the survey, except for EPA Methods
601/602, are located in Appendix A. Appendix B lists the EPA Methods 601/602 data.

Quality AssurancelQuality Control (QA/QC)

Field Quality Assurance/Quality Control

A field QA/QC program was used during this survey to verify the accuracy and
reproducibility of laboratory results. Errors in reporting analytical data can result from
many causes, including equipment malfunctions and operator error, both during the
sampling and analysis. Sample contamination is a common error and may result from
residue in sampling containers or in preservation, handling, storage, and transport
procedures. Appendix C contains the QA/QC data.

Reagent blanks are aliquots of distilled water that are as free of contaminants as
possible and contain all the reagents in the same volume as is used in processing the
samples. The reagent blank is used to correct for possible contamination resulting
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from the preparation or processing of the sample. Reagent blank samples that
contain no detectable pollutants indicate that proper procedures were used in the
collection, preparation, and shipment of the sample.

Spike samples are aliquots of distilled water in which a known quantity of contami-
nant is added. Spikes verify the confidence of the data, through the recovery of
known additions. Spike samples were prepared on-site using WasteWatRTM Quality
Control Standards shown in Appendix D.

Internal QA/OC

The Analytical Services Division's Quality Assurance Plan establishes the guide-
lines and rules necessary to meet the analytical laboratory requirements of 43 states,
the U.S. Environmental Protection Agency, and private accrediting agencies. Specific
activities include inserting a minimum of one blind sample control for each parameter
analyzed on a monthly basis and periodic auditing of the laboratory quality assurance
items from each branch. All instruments are calibrated each day of use; at least 1
National Institute Standards and Technology/Standard Reference Materials
(NIST/SRM) traceable standard and control sample is included with each analytical
run. Corrective action is documented every time a quality assurance parameter is not
met and all sample data have established detection limits. The laboratory participates
in numerous proficiency surveys and interlaboratory quality evaluation programs; all
quality control samples are plotted and tracked by the individual work sections.

Samplina Sites

Manhole #2 (MH #2)

MH #2 is located on 1st Avenue near building 108 (Appendix E). Samples were

collected on 22-24 Jul 92.

Manhole #5 (MH #5)

MH #5 is located in the parking area near building 113 on B Street directly across
from 2nd Avenue (Appendix E). Samples were collected on 22-24 Jul 92.

Comments: 22 Jul 92, sandbagged
23 Jul 92, sandbagged, all samples composite
24 Jul 92, sandbagged, all samples grab

Manhole #9 (MH #9)

MH #9 is located on the southwest corner of 7th Avenue and B street
(Appendix E). Samples were collected on 22-24 Jul 92.
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Comments: 22 Jul 92, sandbagged
23 Jul 92, sandbagged
24 Jul 92, sandbagged

Manhole #12 (MH #12)

MH #12 is located in the parking area on B Street between buildings 208 and 205
(Appendix E). Samples were collected on 22-23 Jul 92.

Comments: 22 Jul 92, sandbagged
23 Jul 92, sandbagged

Manhole #21 (MH #21)

MH #21 is located between B Street and building 218 (Appendix E). Samples
were collected on 22-24 Jul 92.

Comments: 22 Jul 92, sandbagged, all samples grab
23 Jul 92, sandbagged
24 Jul 92, sandbagged

Manhole #23 (MH #23)

MH #23 is located on '-t Avenue across from building 219 (Appendix E).
Samples were collected on 22-24 Jul 92.

Comments: 22 Jul 92, sandbagged, soapy appearance
23 Jul 92, sandbagged
24 Jul 92, sandbagged, soapy appearance

Discussion of Results

Selected data will be briefly discussed by site in this section. Values that were
above typical levels will be cited. Table 2 has concentration values for various
parameters of typical domestic wastewater. It should be noted that GMIAP AFRF's
wastewater is influenced by some industrial wastes.
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Table 2: Typical Composition of Untreated Domestic Wastewater (After Metcalf & Eddy, 1979 (5))

(All values except settleable solids are expressed in mg&L)*

Concentration

Constituent Strong Medium Weak

Solids, Total: 1200 720 350
Solids, Total Dissolved 850 500 250
Solids, Fixed 525 300 145
Solids, Volatile 325 200 105
Solids, Total Suspended 350 220 100
Solids. Fixed Suspended 75 55 20
Solids, Volatile Suspended 275 165 80
Solids. Settleable (ml/L) 20 10 5
Biochemical oxygen demand, 5-day,20°C 400 220 110
Total organic carbon (TOC) 290 160 80
Chemical oxygen demand (COD) 1000 500 250
Nitrogen (total as N): 85 40 20
Organic (Kjeldahl) 35 15 8
Free ammonia 50 25 12
Nitrites 0 0 0
Nitrates 0 0 0
Phosphorus (total as P): 15 8 4
Phosphorus, Organic 5 3 1
Phosphorus, Inorganic 10 5 3
Chloridesb 100 50 30
Alkalinity (as CaCO3)b 200 100 50
Grease 150 100 50

£ mg/L=g/m3 .
b Values should be increa.ed by amount in domestic water supply.

Note: 1.8(°C) + 32 = *F

MH #2

The chemical oxygen demand (COD) and Kjeldahl nitrogen concentrations in the
MH #2 wastewater are typical of weak to medium domestic wastewater. Oil & grease
are typical of weak to strong domestic wastewater and the organic carbon and total
phosphorus are typical of a weak domestic wastewater. No volatile organics or EPA
601/602 volatile organics were found at this location. MH #2 is the last sampling
location before the waste exits the base and would best demonstrate the concen-
tration and composition of discharged effluents.

MH #5

The concentration of Kjeldahl nitrogen in MH #5 is typical of a medium domestic
wastewater. Oil & grease, COD, organic carbon and total phosphorus are typical of a
weak domestic wastewater. Silver was above typical levels at this site on 23 Jul 92.
The silver could have come from the nondestructive inspection (NDI) building or it
could indicate possible cross contamination of the sample in the field. No significant
amounts of volatile organics (EPA Methods 601/602) were found at this location.
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MH #9

Organic carbon, Kjeldahl nitrogen, and COD concentrations in MH #9 wastewater
are typical of a medium to strong domestic wastewater. Oil & grease levels were
typical of a weak to medium domestic wastewater, and the total phosphorus content
was typical of a strong domestic wastewater. Silver levels were above typical
domestic wastewater levels. As in MH #5, the silver levels reported could be due to
cross contamination. No significant amounts of volatile organics (EPA Methods
601/602) were found except for a small amount of toluene on 24 Jul 92.

MH #12

Kjeldahl nitrogen concentrations in MH #12 were typical of a weak to medium
domestic wastewater. Oil & grease, COD, organic carbon, and totai phosphorus were
typical of a weak domestic wastewater. There were no significant amounts of volatile
organics (EPA Methods 601/602) found at this site.

MH #21

Kjeldahl nitrogen levels in MH #21 were typical of a medium domestic wastewater
and the COD levels were typical of a weak tc medium domestic wastewater. The
concentrations of oil & grease, organic carbon, and total phosphorus were typical of a
weak to strong domestic wastewater. There were high levels of silver reported on
23 Jul 92. The NDI shop and aircraft maintenance are the only shops that discharge
to this location. The silver could have come from X-ray film processing in NDI. The
silver at this site may have contaminated the samples at MH #5 and MH #9 on this
sampling day. Toluene, found on 22 Jul 92, may be linked to the silver readings on
the following day due to work schedules.

MH #23

Kjeldahl nitrogen and COD concentrations in MH #23 were typical of medium to
strong domestic wastewater. Oil & grease and total phosphorus were typical of weak
to medium domestic wastewater. The organic carbon was typical of a strong domestic
wastewater. Phenols were found at this site. Toluene, benzene, and xylene were
found at this site. This site had very little flow; therefore, the wastewater was very
concentrated. Air ground equipment (AGE) is the only shop upstre.'-n, and may be
the source of the volatile organic chemicals found in the wastewater.



RECOMMENDATIONS AND CONCLUSIONS

Wastewater Characterization

The wastewater leaving the base is a typical domestic wastewater. The very low
flow on base should be considered when wastewater concentrations are evaluated.
No sampling parameter was above typical levels except for the silver found at three
locations. If a permit should be required in the future, the Army Reserve Center
(ARC) should be monitored to evaluate the type of wastewater it is producing. During
the survey, samples were not taken at the ARC because a proper sampling location
could not be found. A review of the sanitary sewerage system for the ARC may be
needed to locate a representative sampling location.

It is my view that the silver we found in the wastewater during this survey is
discharged by NDI and that samples taken from MH #5 and MH #9 were contaminat-
ed in the field. It may be necessary to resample MH #21 to verify the silver levels
found during the survey.
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TABLE A-I, Results other than 601/602
Manhole Number Two (MH #2)

General Mitchell Field Wastewater Characterization Survey
20-31 July 1992

Site MH #2 MH #2 MH #2
Sample Number CN921813 CN921825 CN921837
Date 22-Jul-92 23-Jul-92 24-Jul-92

Analyte Units Method

pH 6.4 6.4 6
Temperature °C 18 18 19
Chemical Oxygen Demand mg/L STD METH 50C 465 268 108
Kjeldahl Nitrogen mg/L EPA 351.2 22 23 27.5
Oil & Grease mg/L EPA 413 182.4 49.6 40
Organic Carbon mg/L EPA 415.1 71 74 40
Phosphorus, Total mg/L EPA 365.1 1.2 3 3.1
Total Petroleum Hydroc. mg/L EPA 418.1 43.2 25.6 9.6

Phenols pg/L EPA 420.2 40 16 15

Arsenic ig/L EPA 206.2 <10 12 11
Barium pg/L EPA 200.7 <100 <100 <100
Beryllium Pg/L EPA 210.1 <10 <10 <10
Cadmium lJg/L EPA 213.2 13 7.9 4.7
Calcium mg/L EPA 200.7 58 60 40
Chromium, Total pg/L EPA 218.1 <50 <50 <50
Copper g/ EPA 220.1 120 <50 <50
Iron pg/L EPA 236.1 760 1200 1700
Lead Ig/ EPA 239.2 <20 <20 <20
Magnesium mg/L EPA 200.7 37 40 20
Manganese g/L EPA 243.1 78 74 82
Mercury Pg/L EPA 245.1 <1.0 <1.0 <1.0
Nickel pg/L EPA 249.1 <50 <50 <50
Silver pg/L EPA 200.7 <5 5 <5
Zinc pg/L EPA 289.1 140 130 120

Specific Conductance pmhos EPA 120.1 883 922 971
Surfactants-MBAS mg/L EPA 425.1 0.1 0.2 0.2
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TABLE A-2, Results of Analytes other than 601/602
Manhole Number Five (MH #5)

General Mitchell Field Wastewater Characterzation Survey
20-31 July 1992

Site MH #5 MH #5 MH #5
Sample Number CN921809 CN921821 CN921833
Date 22-Jul-92 23-Jul-92 24-Jul-92

Analyte Units I Method

pH 6.3 6 6.1
Temperature °C 19 _ 19
Chemical Oxygen Demand mg/L sTD METH roem 320 180 207
Kieldahl Nitrogen mg/L EPA 351.2 50 28 37
Oil & Grease mg/L EPA 413 38.4 17.4 13.9
Organic Carbon mg/L EPA 415.1 86 58 47
Phosphorus, Total mg/L EPA 365.1 6 2.7 5.3
Total Petroleum Hydroc. mg/L EPA 418.1 4.8 2.6 6.7

Phenols pg/L EPA 420.2 46 25 175

Arsenic Ig/L EPA 206.2 <10 12 <10
Barium lIg/L EPA 200.7 <100 <100 <100
Beryllium jIg/L EPA 210.1 <10 <10 <10
Cadmium pg/L EPA 213.2 13 1.9 14
Calcium mg/L EPA 200.7 53 60 40
Chromium, Total lig/L EPA 218.1 <50 <50 <50
Copper lIg/L EPA 220.1 140 <50 <50
Iron jIg/L EPA 236.1 470 200 550
Lead pg/L EPA 239.2 <20 65 <20
Magnesium mg/L EPA 200.7 30 40 13
Manganese lIg/L EPA 243.1 62 63 87
Mercury lIg/L EPA 245.1 <1.0 <1.0 <1.0
Nickel Ig/L EPA 249.1 <50 <50 <50
Silver Ig/L EPA 200.7 <5 1740 10
Zinc pg/L EPA 289.1 180 58 230

Specific Conductance pmhos EPA 120.1 1062 925 746
Surfactants-MBAS mg/L EPA 425.1 0.4 0.3 <0.1

* Temperature was not measured on 23 Jul 93.
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TABLE A-3, Results of Analytes other than 601/602
Manhole Number Nine (MH #9)

General Mitchell Field Wastewater Characterization Survey
20-31 July 1992

Site MH #9 MH #9 MH #9
Sample Number CN921803 CN921815 CN921829
Date 22-Jul-92 23-Jul-92 24-Jul-92

Analyte Units Method

pH 6.4 6 6
Temperature °C 18 18 20
Chemical Oxygen Demand mg/L ST METH 5oC 575 424 970
KNeldahl Nitrogen mg/L EPA 351.2 53 73 120
Oil & Grease mg/L EPA 413 12.8 144 92.8
Organic Carbon mg/L EPA 415.1 200 226 315
Phosphorus, Total mg/L EPA 365.1 4.8 25.6 28.5
Total Petroleum Hydroc. mg/L EPA 418.1 6 28.8 9.6

Phenols ig/L EPA 420.2 20 35 85

Arsenic pg/L EPA 206.2 14 17 26
Barium lIg/L EPA 200.7 <100 <100 110
Beryllium pg/L EPA 210.1 <10 <10 <10
Cadmium ig/. EPA 213.2 2.9 2.7 <1.0
Calcium mg/L EPA 200.7 70 90 110
Chromium, Total pg/L EPA 218.1 <50 <50 <50
Copper Ig/L EPA 220.1 120 76 <50
Iron Ig/L EPA 236.1 640 1100 2000
Lead pg/L EPA 239.2 28 <20 29
Magnesium mg/L EPA 200.7 50 50 60
Manganese ig/L EPA 243.1 360 7 930
Mercury pg/L EPA 245.1 <1.0 <1.0 <1.0
Nickel / EPA 249.1 <50 <50 <50
Silver pg/L EPA 200.7 <5 870 <5
Zinc pg/L EPA 289.1 210 570 1300

Specific Conductance pmhos EPA 120.1 1318 1558 1700
Surfactants-MBAS mg/L EPA 425.1 0.4 0.3 0.6
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TABLE A-4, Results of Analytes other than 601/602
Manhole Number Twelve (MH #12)

General Mitchell Field Wastewater Characterization Survey
20-31 July 1992

Site MH #12 MH #12 MH #12
Sample Number CN921805 CN921817 CN921827
Date 22-Jul-92 23-Jul-92 24-Jul-92

Analyte Units Method

pH 6.1 6 6
Temperature OC 18 17 17
Chemical Oxygen Demand mg/L SM METH 508C 85 40 93
Kjeldahl Nitrogen mg/L EPA 351.2 27 9.3 35
Oil & Grease mg/L EPA 413 9.6 46.4 11.5
Organic Carbon mg/L EPA 415.1 2,) 15 40
Phosphorus, Total mg/L EPA 365.1 1.4 0.8 3.3
Total Petroleum Hydroc. mg/L EPA 418.1 1.8 4.8 2.6

Phenols pg/L EPA 420.2 30 33 <10

Arsenic pg/L EPA 206.2 12 15 11
Barium pg/L EPA 200.7 <100 <100 <100
Beryllium pg/L EPA 210.1 <10 <10 <10
Cadmium pig/L EPA 213.2 32 16 54
Calcium mg/L EPA 200.7 73 80 60
Chromium, Total pg/L EPA 218.1 <50 <50 <50
Copper pg/L EPA 220.1 53 <50 <50
Iron pg/L EPA 236.1 260 150 820
Lead pg/L EPA 239.2 <20 <20 22
Magnesium mg/L EPA 200.7 43 50 30
Manganese pg/L EPA 243.1 <50 <50 <50
Mercury pg/L EPA 245.1 <1.0 <1.0 <1.0
Nickel pg/L EPA 249.1 <50 <50 <50
Silver pg/L EPA 200.7 <5 <5 6
Zinc pg/L EPA 289.1 82 64 210

Specific Conductance pmhos EPA 120.1 1037 1000 922
Surfactants-MBAS mg/L EPA 425.1 0.2 <0.1 0.3
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TABLE A-5, Results of Analytes other than 601/602
Manhole Number Twenty-One (MH #21)

General Mitchell Field Wastewater Characterization Survey
20-31 July 1992

Site MH #21 MH #21 MH #21
Sample Number CN921807 CN921819 CN921831
Date 22-Jul-92 23-Jul-92 24-Jul-92

Analyte Units I Method

pH 6.3 6.1 6.3
Temperature °C 21 18 20
Chemical Oxygen Demand mg/L ST METH 50ac 455 210 95
KNeldahl Nitrogen mg/L EPA 351.2 75 40 36.5
Oil & Grease mg/L EPA 413 15.8 185.6 144
Organic Carbon mg/L EPA 415.1 278 45 48
Phosphorus, Total mg/L EPA 365.1 24.5 5.3 5
Total Petroleum Hydroc. mg/L EPA 418.1 3.8 19.2 25.6

Phenols pg/L EPA 420.2 40 16 15

Arsenic pIg/L EPA 206.2 16 <10 <10
Barium Ig/L EPA 200.7 <100 <100 <100
Beryllium Ig/L EPA 210.1 <10 <10 <10
Cadmium jig/L EPA 213.2 8.5 34 A

Calcium mg/L EPA 200.7 65 40 18
Chromium, Total Ig/L EPA 218.1 <50 <50 <50
Copper pg/L EPA 220.1 200 88 <50
Iron pg/L EPA 236.1 1900 770 670
Lead Ig/L EPA 239.2 20 <20 <20
Magnesium mgIL EPA 200.7 20 14 <1.0
Manganese pg/L EPA 243.1 180 59 56
Mercury pg/L EPA 245.1 <1.0 <1.0 <1.0
Nickel Ig/L EPA 249.1 <50 <50 <50
Silver lIg/L EPA 200.7 <5 8430 <5
Zinc pg/L EPA 289.1 840 200 160

Specific Conductance MImhos EPA 120.1 858 670 644
Surfactants-MBAS mg/L EPA 425.1 <0.1 0.3 <0.1

No sample collected for cadmium on 24 Jul 92.
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TABLE A-6, Results of Analytes other than 601/602
Manhole Number Twenty-Three (MH #23)

General Mitchell Field Wastewater Characterization Survey
20-31 July 1992

Site MH #23 MH #23 MH #23
Sample Number CN921811 CN921823 CN921835
Date 22-Jul-92 23-Jul-92 24-Jul-92

Analyte Units Method

pH <6.0 6 6
Temperature °C 17 15 18
Chemical Oxygen Demand mg/L sMHocw 450 836 714
Kjeldahl Nitrogen mg/L EPA 351.2 54 63 64
Oil & Grease mg/L EPA 413 55.2 20 97.2
Organic Carbon mg/L EPA 415.1 232 ± 300 250
Phosphorus, Total mg/L EPA 365.1 5.8 8.2 5.7
Total Petroleum Hydroc. mg/L EPA 418.1 10.8 5.1 33.6

Phenols pg/L EPA 420.2 250 375 325

Arsenic pg/L EPA 206.2 <10 <10 <10
Barium pg/L EPA 200.7 <100 <100 <100
Beryllium lIg/L EPA 210.1 <10 <10 <10
Cadmium pg/L EPA 213.2 9.8 23 15
Calcium mg/L EPA 200.7 44 44 40
Chromium, Total pg/L EPA 218.1 <50 53 <50
Copper pg/L EPA 220.1 <50 <50 <50
Iron pg/L EPA 236.1 1400 2000 2000
Lead ig/L EPA 239.2 23 <20 46
Magnesium mg/L EPA 200.7 20 30 20
Manganese pg/L EPA 243.1 77 88 87
Mercury pg/L EPA 245.1 <1.0 2.1 <1.0
Nickel pg/L EPA 249.1 <50 <50 <50
Silver pg/L EPA 200.7 10 10 <5
Zinc pg/L EPA 289.1 210 300 250

Specific Conductance pmhos EPA 120.1 811 925 923
Surfactants-MBAS mg/L EPA 425.1 <0.1 0.2 0.1
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Appendix B

601/602 Data
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TABLE B-A Results of 601/602
Data for 22-Jul-92

General Mitchell Field Wastewater Characterization Survey
_____________ ____________ 20-31 July 1992

Site MH 02 MillS MH 99 MH #12 MH 2I MHU#M
Sample Number GN921812 GN921806 GN921802 GN921804 GN921806 GN921810
Date 22-Jul-92 22-Jul-92 22-Jul-92 22-Jul-92 22-Jul-92 22-Jul-92

AnaMe Units I Method ________

Biomodlchloromethmne pg/ EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 '0.7,
Bronoform - gI EPA 601 <0.7 <0O.7 <0.7 '0.7 <0.7 '0.7
Carbon tetrachlorlde pL EPA 61 '0.6 <0.6 <0.6 <0.6 <0.6 '0.6
Ci~loobenzene - EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Chioroethan PW EPA 601 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Chloroform pj& EPA 601 '0.5 0.9 0.9 '0.5 '0.5 1.7
Chlmoroethne PW EPA 601 <0.6 <0.6 '0.6 '0.6 <0.6 '0.6
C, . dbumah EPA 601 '0.6 '0.6 '0.6 '0.6 '0.6 <0.6
1,2-Dichlorotinzene pW EPA 601 ___4 _ <4___ <4___ <4 <4 <4

1,- pL EPA 6D1 __2 _ <2 _ <2 _ _2 _ <2 '2
1,4-Dlchlorobwenene PW EPA 601 <4___ _____ __0____ 8 '4

Diclboduoaela_ ______ EPA__ '0 c 1 1<1 '1
1.1 -Dichhlorothene pW EPA 601 '0.4 '0.4 '0.4 '0.4 <0.4 '0.4
1 ,2-Dlchloroel'en pW EPA 601 <0.3 '0.3 <0.3, '0.31 <0.3 '0.3
I,I-Dlchlroehen pW EPA 601 '0.2 '0.2 '0.2 '0.21 <0.2 '0.2
trans-i ,2-Dlchloroethwem pW EPA 601 '0.4 '0.4 '0.4 '0.4 <0.4 '0.4
1 ,2-131chlmoropropne OL EPA 601 <0.5 '0.5 <0.5 '0.5 '0.5 '0.5
cis-1 3-Dichloropropene PW EPA 6801 '0.5 <0.5 '0.5 '0.5 '0.5 '0.5
trans3-I 3-Dchloroproen pJL LA 601 <0.6 'C0.6 '0.6 '0.6 '0.6 '0.6.

1.1 .2,2-Tatrachloroethane PW EPA 601 <0.5 '0.5 <0.5 '0.5 <0.5 '0O.5
TacfwrlaePL EPA 601 '0.5 '0.5 '0.5 '0.5 '0.5 <0.5

1,1,1-Trlchlorefthan P911. EPA 601 '0.5 '0.5 '0.5 3.9 '0.5 '0.5
1,1 ,2-Tddchorothmme pjL EPA 601 <0.6 'C0.6 '0.6 '0.6 '0.6 '0.6
TrichiroehyW*ene EPA 601 <0.3 '0.3 '0.3 <0.3 '0.3 <0.3
TWlhOr~furoqmisthne PW EPA 601 <0.4 '0.4 '0.4 '0.4 '0.4 '0.4
vnyl chloride pgl EPA 601 '0.5 '0.5 '0.5 '0.5 '0.5 '0.5
Bi'ornomhanepW EPA 601 <0.7 <0.7 '0.7 <0.71 <0.7 '0.7

cis-i ,2-131chlorothene IJL EPA 601 '0.4 <0.4 '0.4 '0.4 '0.4 '0.4
Freon 113 PWL. EPA 601 <0.6 5.11 '0.6 '0.6 0.6 5.5

1,1.-01clim2benmis pW EPA 602 <0.3 '0.3 <0.3 '0.3 '0.3 '0.3
1,4-Dlchlorbenzen pW EPA W2 '0.5 3410 <0.5 8.6 '0.5
Ethyl benzene pW EPA 602 '0.3 <0.3 <0.3 '0.3 '0.3 <0.3
Chlorobenmen pW EPA 602 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Toluene J L EPA W02 <0.3 '0.31 '0.3 '0.3 870 61
Benzene IWI EPA 602 '0.4 '0.4 <0.4 <0.41 <0.4 18
1,2-Dlchlrobenzen pW EPA 602 '0.5 '0.5 <0.5 -CO., <0.5 '0.5
a-Xylem I L EPA 602 <0.4 '0.4 '0.41 '0.41 '0.4 32
rn-Xylem j jWg EPA 602 <0.4 '0.4 '0.41 '0.41 '0.4
I-ye PA" pWL EPA 602 '0.4 '0.4 '0.41 '0.41 '0.4 76

NOTE: Shaded blocks Indicate detectable concentrations of volatile orgar. ms
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TABLE B-2, Results of 601/602
Data for 22-Jul-92

General Mitchell Field Wastewater Characterization Survey
_____________ ____________ 20-31 July 1992

SROe MH 02 MH 0 MH 9 MH 012 MH 921 fMH SM
Sample Nurnber GN921824 GN921820 GN921814 GN921816 GN921818 IGN921822
Date 23-Jul-92 23-Jul-9 23-Jul-92 23-Jul-92 23-Jul-92, 23-Jl-92

Analyte -Units I Method ____ ________ ___

Bromnodichloromethane pW EPA 601 40.7 40.7 <0.7 '0.7 <0.7 -0.7
Bromoform pg1 EPA 601 '0.7 '0O.7 <0.7 '0.7 '0D.7 <0.7
Carbon tetrachiorkde PW EPA 601 '0.6 '0.6 '0.6 '0O.6 '0.6 '0O.6
Chloroberzene pL EPA 601 '0.7 <0.7 <0.7 '0.7 <0.7 <0.7
Chioroethane ppL EPA 601 <0.5 '0O.5 '0O.5 <0.5 <0.5 '0O.5
Chloroform PL EPA 601 < 0.5 <0.5 '0O.5 1.6 <0.5 0.6
Chlorornethimn P9 EPA 601 '0O.6 '0.6 '0.6 '0.6 '0O.6 'C0.6
ChIo mr"',bromoinethane piL~ EPA 601 '0.6 '0.6 '0.6 '0.6 '0O.6 'C0.6
I ,2-Dichloroberumne pgL9 EPA 601 <4 <41 c4 'r '41 '4
1,3-Dichlorobenzene Jpg/ EPA601 'c2 '2 '2 '2 '2 '2
1 ,4-Dichlorobenzene JpgL EPA 601 '4 '4 Is '4 '4 <41
Dictlorodifluoromsethane JgWL EPA 601 .0 <1 <1 <1 '1 '1
1,1 -DichloroethanePW EPA 601 '0.4, '0.4 '0.4 '0.4 <0.4 <0.4
1.2-Dichiorothane pW EPA 601 '0o.3 <0.3 '0.3 '0.3 <0.3 '0.3
1,1-Diohloroethene PW EPA 601 '0.2 '0.2 '0.2 '0.2 '0.2. '0.2
trans-i .2-Di1chloroethene Pol EPA 601 '0.4 <0.4 <____ 0.4 '0.4 '0.4
I .2-DIchloropropane Pogll. EPA 601 '0.5 '0.5 '0.5 <0.5 '0.5 '0.5
din-i .3-Dichloroproperie IjL EPA 601 '0O.5 '0.5 <0.5 -'0.5 '0.5 '0.5
trans-i .3-Dichloropropene gL EPA 601 '0.6 '0.6 <0.6 '0.6 '0.6 '0.61
Methylene chloride pL EPA 601 <2 <2 '2 '2 '2 47
1.1,2,2-Tetahwloroefthne PW EPA 601 '0.5 '0.5 '0.5 '0.5 '0.5 '0O.5
Tetrachioroethylene pW EPA 601 '0.5 '0.5 '0O.5 '0d.5 '0.5 '0O.5
1,1,1-Trichloroethan PW EPA 601 '0O.5 '0O.5 '0.5 '0.5 '0.5 '0O.5
1,1 .2-Trichloroethane PW EPA 601 '0.6 '0.6 '0O.6 '0.6 '0.6 '0.6
Trichloroethylene P EPA 601 '0.3 '0.3 '0.3 '0.3 '0.31 '0.3
Trlcho1o1u0omthae EPA 601 '0.4 '0.4 '0.4 '0.4 '0.4 '0.4
VinV chloride PW EPA 601 '0.5 '0O.5 'C0.5 '0O.5 '0.5 '0.5
Bromnorethane pW EPA 601 '0.7 '0O.7 '0O.7 '0Q.7 '0.7 '0.7
2-ChlrehA ether PWL EPA 601 '1l <1 <1 <1 <1 '1
cis-i 2-Dichloroethene PgI EPA 601 '0.4 '0.4 '0.4 '0.4 '0.4 '0.4
Freon 1 13 PW EPA 601 '0.61 '0.6 '0.6 '0.6 '0.6 '0.61

1 ,3-Dichlooberaene PJ L EPA 602 <0.3 '0.3 '0.3 '0.3 '0.3 '20
I ,4-Dichlorobenzene PW EPA 602 '0.5 '0.5 TO- '0.5 '0.5 '30
E"hy benzene PW EPA 602 '0.3 '0.3 '0.3 '0.3 '0.3 '20
Chlorobenzene jPgL EPA 602 <0.3 '0.3 <0.3 '0.3 '0.3 '20
Tokluene EPA 602 <0.3 0.9 3. 0.91 '0.3 320
Sera"n jgWL EPA60 <0.4 '0.4 '0.4 '0.4 '0.4 901
I ,2-Dlchlorobenzene in/L. EPA 602 <0.5 <0.5 '0.5 '0.5 '0.5 '30
o-Xylene Poll4 EPA 602 '0.4 <0.4 '0.4 '0.4 '0.4 190
rn-xywmfl PW EPA 602 '0.4 '0.4 '0.4 <0.4 '0.4 ____

IP-Xylene PW EPA 602 '0.4 '0.4 <0.4 '0.4 '0.4 350

NOTE: Shaded blocks Indicate detectable concnrations of volatile organic..
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TABLE B-3, Results of 601/602
Data for 24-Jul-92

General Mitchell Field Wastewater Characterization Survey
20-31 July 1992 ____ ________

Site MH 2 MH 0 MH 09 MH 012 MH #21 MH 23
arqtNumrber IGN921 836 GN921 832 GN921 828 GN921 828 GN921 830 GN921 834

Dl I 24-Jul-92 24-Jul-9 24-Jul-92 24-Jul-92 24-JUl-9 24-JUl-9

Bromolahloromnihan JOW EPA 601 <0.7 -0.7 <0.7 '0.7 1 0.7 <0.7
Bromofrm ~ P91 EPA 601 <0.7 <0.7 <0.7 <0.7 <0.7 '0.7
Carbon tiabahlofide P91 EPA 601 <0.6 '0.8 '0.6 '0.6 'C0.6 '0.6
Chlorobanzaew pW EPA 601 <0.7 <0.7 '0.7 <0.7 '0.7 '0.7
Chloroihane jf EPA 601 '0O.5 <0.5 <0.5 <0.5 '0O.5 '0.5
Chloroformij EPA6WI '0.5 2-0 1.8: 1.8 1.0 1.0
Chlororehnedu PW EPA 601 '0.6 <0.61 '0.6 '0.6 '0.6 '0O.8

Citdlomai JP3L EPA 601 '0.6 '0.6 '0.6 '0.61 '0.6 '0.6

1.3-Diclorlt zn Jp9 EPA 601 '2 '2 '2 '2 2 '2
1,4-Dichlorobermene IW EPA 8D1 '4 _____ 10 a___ < 4
Dlchlorodifluoromufihne PW EPA 601 '1 <1 '1l <1 '1 <1
1,14Dlchlorodeitwe _ W EPA OD1 '0.4 '0.4 '0.4 '0.4 '0.41 '0.4
11,2-Dichlorouthane ...Jk... EPA 601 '0.3 '0.3 '0.3 '0.3 '0.3 '0O.3
1,1-Dichloroathene pgI EPA 60I '0O.2 '0.2 '0.2 '0.2 '0.2 '0.2
trans-I ,2-Dichloroathene pW EPA 601 '0.4 '0.4 '0.4 '0.4 '0.4 '0O.4
1,-ichooq IM/ EPA 601 '0.5 '0.5 '0.5 '0.5 '0.5 '0.5
cai-I,3-ý pI EPA 601 '0.5 '0O.5 '0O.5 '0O.5 '0.5 '0O.5
binsm-i,,ý IGI EPA 601 '0.6 '0.8 '0.6 '0.6 '0.6 '0.6

1.1.22-T2 Jchnumdhan PW EPA60 '0-C.5 '0O.5 '0.5 '0.5 '0.5 '0.5
Tebclotrln PW EPA 601 '0.5 '0O.5 '0.5 '0O.5 '0.5 '0.5
1,1 1-Trlchlooethne PJW EPA 601 '0.5 '0.5 '0O.5 2.9 '0.5 '0O.5
11 ,2-TrichlooetHan pgI EPA 601 40.6 '0.6 'C0.6 '0.6 '0.6 '0O.6
TI 1 IIW EPA 601 '0.3 '0O.3 '0.3 '0.31 '0.3 '0.3
Trlhoolooehn JP9 EPA 601 '0.4 '0.4 '0.4 '0.4 '0.4 '0.4
WO1~ chloride IWI EPA 601 '0O.5 '0O.5 '0.5 '0O.5 '0O.5 '0.5
Bronriorethane &*/.iL.. EPA601 '0.7 '0.7 '0.7 '0.7 <0.7__ <__ .7
2.Chloroefthnyk" ther .... JL. EPA 6DI <1 <1 <1 <1 <1 <1
cls-1 .2-Dichlorowthene pW EPA 601 '0.4 '0.4 '0.4 '0.4 '0.4 '0.4
Freon 113 IIW EPA 601 'C0.6 '0.6 '0.6 '0.6, '0.6 '0.6

11,3-1lhlrbanzene PWL: EPA 802 '0.3 '0.3 '0.3 '0.3 '0.3 '0.3
1.4-Diclorbnzn PW EPA602 '0.5 14 <__5
Ethyl benzmne JWL EPA 602 '0.3 '0.3 '0.3 '0.3 '0.3 '0.3
Chlorobernzen PW EPA 602 '0.3 '0.3 '0.3 '0.3 '0.3 '0.3
Toluene MA EPA602 '0.3 '0.3: 33 '0.3 '0.3, 130
Duienew P9 EPA6OW '0.4 '0.4 '0.4 '0.4 '0O.4 25
1,2-0? ichn~zn pW EPA 602 '0.5 '0.5 '0.5 '0.5 '0.5 '0.5
oI-XYW &W EPA 602 <0.4 '0O.4 '0.4 -5.2 '0.4 '0.4
mr-Xvin PW EPA 802 '0.4 '0O.4 '0.4 ______ ____

PXYW I P9L EPA 002 '0.4 '0.4 '0.4 1I ' 0.4 130

NOTE: Shadedn blocim indicate detectable concetr~ations of volatile organics..
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Appendix C

Quality Assurance/Quality Control Data
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TABLE C-2, QAIQC Results for 601/602
Samples for 27-Jul-92

General Mitchell Field Wastewater Characterization Survey
20-31 July_1992 ____

Blank Blank
___________________________GN9_21838 GN921 840

Analyte I Units [ Method 127-JuI-921 27-Jul-92

Bromodichloromrethane yg/ EPA 601 <0.7 <0.ý
Bromnoform pg/ EPA 601 <0.7 <0.7
Carbon tetrachloride ju/ EPA 601 <0.6 <0.
Chlorobenzene ma/L EPA 601 <0.7 <0.7
Chioroethane ygL EPA 601 <0.9 <0.$
Chloroform Pg/ EPA 601 <0.0 <0.
Chloromethane #g/ EPA 601 < 0. < 0.
Chlorodibromnomethane Ij/ EPA 601 <0.6 <0.6
1,2-Dichlorobenzene Pg/ EPA 601 < 4__ <__4
1,3-Dichlorobenzene Po/ EPA 601 < 2__ <__2
1 ,4-Dichlorobenzene yg/ EPA 601 < 4__ <__4
Dichlorodifluoromethane jg/L EPA 601 < 1 < 1
1, 1-Dichloroethane yg/L EPA 601 <0.4 <0.4
1 .2-Dichloroethane jug/l, EPA 601 <0.3 <0.3
1, 1-Dichioroethene EPA 601 <0.2 <0.2
trans-i ,2-Dichloroethene pg/L EPA 601 <0.4 <0.4
1 ,2-Dichloropropane uglL EPA 601 1 <0.5 <0.5
cis- 1,3-Dichloropropene jpg/L EPA 601 <0.$ <0.ý
trans-i ,3-Dichloropropene pg/L EPA 601 <0.0 <0.0
Methylene chloride ygL EPA 601 < <____
1, 1,2,2-Tetrachioroethane juglL EPA 601 <0. <0.
Tetrachioroethylene pg/L EPA 601 <0.! <0.0
1,1, 1-Trichioroethane pg/L EPA 601 <0.$ < 0.!
1, 1,2-Trichloroethane yg/L~ EPA 601 <0. < 0.
Trichioroethylene Pg/ EPA 601 <0.3 <0.3
Trichiorofluoromnethane /igL EPA 601 <0.4 <0.4
Vinyl chloride pg/L EPA 601 <0.5 <0.5
Bromnomethane Ug/l EPA 601 1 <0.7 <0.7
2-Chioroethylvinyl ether pg/ -EPA 601 < 1 <1I
cis-i 12-Dichloroethene Pg/ EPA 601 < 0.4 <0.
Freon113 #gL EPA 601 <0.6 <0.

1,3-Dichlorobenzene YgL EPA 602 <0.3 <0.
1 ,4-Dichlorobenzene Pg/L EPA 602 1 <0.0 <0.
Ethyl benzene yg/L EPA 602 <0O.: < 0.
Chlorobenzene pg/ EPA 602 <0.3 <0.3
Toluene ~Pg4 EPA 602 8.7 8.9
Benzene PL EPA 602 <0.4 <0.4
1 ,2-Dichlorobenzene Pg/ EPA 602 <0.5 <0.5
o-Xylene ju/ EPA 602 <0.4 <0.4
m-Xylene Ug/ EPA 602 <014j <0.
IP-Xylene F g/ EPA 602 <0.0J <0.

NOTE: Shaded blocks indicate detectable concentrations of volatile organics.
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WasteWatRTM Information
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ENVIRONMENTAL
RESOURCE ASSOCIATES
Arvada, Colorado 80002 1-800-ERA-0122

Instructionsor teseof

WasteWatR'T Quality Control Standards
Caution: Read instructions carefully before opening WasteWatR- standards.

I. Standard Preparation the samples, homogenize before analysis. The alkalinity
A. The MINERALS, HARDNESS and GREASE & OIL is titrated to pH4.5. Alkalinity and pH should be analyzed
Quality Control Standards have been prepared as whole immediately upon opening the MINERALS standard.
volume samples for use full strength without dilution. B. Transfer the whole GREASE & OIL standard to a
B. DEMAND, NUTRIENTS, CYANIDE & PHENOL, separatory funnel. Carefully rinse the sample bottle
RESIDUAL CHLORINE and TRACE METALS standards with solvent, add the solvent washings to the tunnel
are concentrates and must be diluted by the following and extract the sample well. The certified value of
directions before analysis. Only the diluted concentrates GREASE & OIL is given as mg per bottle to avoid
are to be considered as sample, not the concentrates confusion due to the sample volume being less than
themselves. Approximately 11 ml of each concentrate 1 liter. Great care must be taken in the extraction,
is supplied so that two dilutions of each standard can separation and drying steps to avoid determining
be prepared. Approximately 2.5 ml of RESIUJAL results that are too low. Certified values are given tor
CHLORINE concentrate is provided, both gravimetric and infrared methods of analysis.

1. TRACE METALS concentrate. Volumetrically pipet C. DEMAND standard must be seeded with a bio-
(with a clean, dry pipet) 5.0 ml of concentrate into a logically active seed material when determining BOD.
500 ml volumetric flask; add nitric acid to preserve and Be sure to determine the BOD of the seed material so
dilute to the mark with reagent water. No separate that a proper seed correction can be made. See
dilution is required for silver. "Standard Methods for the Examination of Water and
2. DEMAND, NUTRIENTS and CYANIDE & PHENOL Wastewater" for complete details. Commonly, a labora-
concentrates. Volumetrically pipet (with a clean, dry tory will determine the correct values for COD and TOC
pipet) 5.0 ml of concentrate into a 1 liter volumetric but be low for BOD. If this happens, check the quality offlask; dilute to the mark with reagent water. Prepare the seed. Note that phosphorus and Kjeldahl nitrogren
and analyze each concentrate independently of the are analyzed out of the DEMAND standard. Both
others. If you desire other concentrations, dilute the parameters are present as organic compounds which
concentrates proportionately and multiply the approxi- will test the adequacy of your digestion methods.mate, certified values and advisory range of values by D. NUTRIENTS standard contains common inter-
the appropriate factor. ferences which will really test your methods. Be sure to3. RESIDUAL CHLORINE concentrate. Volumetrically check for pH before sample analysis.
pipet 1.0 ml into a 1 liter volumetric flask; dilute to the E. CYANIDE & PHENOL standard is prepared using
mark with reagent water that has been verified to be free and complex cyanide. An inadequate sample
free of organics. Analyze immediately upon dilution. digestion will cause cyanide results to be significantly

C. The stability and certified values are unconditionally low. Check the sample pH before performing the phenol
guaranteed for one year. Due to possible sample distillation, and acidify only under a fume hood.
contamination the guarantee is void after the samples F. TRACE METALS standard is prepared so that the
are opened, analyses can be completed by ICP or atomic absorption. If

low recoveries are obtained when using GFAA, ERA
II. Standard Storage recommends the use of standard additions.
A. MINERALS, HARDNESS and GREASE & OIL G. RESIDUAL CHLORINE standard must be prepared
standards should be stored at or below 25°C. in organic-free water. If you use a "kit" for analysis.
B. DEMAND, NUTRIENTS, CYANIDE & PHENOL, typically your results will be too low. Check your
RESIDUAL CHLORINE and TRACE METALS standards reagents or change methods.
have been prepared in concentrated form to increase
their stability. Concentrates should be stored at or below IV. CeRtified Results
25°C in the dark. However, the preservative treatment is The EAe advisory range of values arrendredinefeciveonc theconentate ar opned included. The advisory range is the range of values thatrendered ineffective once the concentrates are opened a x ei n e a o a o y c n e p c o at i s n
and diluted. Therefore, the WasteWatR" standards sup- an experienced laboratory can expect to attain using
plied in concentrate form must be analyzed as soon as the most precise methods and equipment. In determining
possible after the concentrates are opened and diluted, its advisory ranges. ERA considers both the parameter

and the most commonly used method of analysis for the
III. Standard Analysis parameter. Whenever available the advisory range is
Remember ... ERA WasteWatR" standards are a tool based on EPA data collected during method or perform-
to help you evaluate the accuracy of your wastewater ance evaluation studies. ERA stresses that it is the
data. Therefore, ERA WasteWatR" standards should responsibility of the individual laboratory to determine
be analyzed as part of a routine sample load by your acceptable levels of performance for a particular ana-
regular methods including all preparation or digestion lytical result depending on the intended use of the data.
steps. A list of "Approximate Concentrations" for ERA V. Safety
WasteWatR" standards is on the reverse side to assist ERA products may be hazardous and are intended forthe analyst in choosing an appropriate aliquot for use by professional laboratory personnel trained in the
analysis. competent handling of such materials. Responsibility
A. MINERALS and HARDNESS standards must be well for the safe use of these products rests entirely with the
shaken for 5 seconds before removing every aliquot for buyer and/or user. If you need a Material Safety Data
analysis. Be careful to correct for pH, color and turbidity Sheet for any ERA product, please call toll-free at
effects in each analysis. If there are any visible clumps in 1-800-ERA-0122.
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Approximate Concentrations of

WasteWatRm Quality Control Standards

These concentration ranges are given to assist the analyst in choosing the appropriate sample aliquot size for analysis.

Parameter Approximate Concentration mg/i

MINERALS
total solids at 105"C 500-2000
dissolved solids at 180°C 500-2000
conductivity 500-2500 micromhos
alkalinity as CaCO3  100-300
chloride 50-400
fluoride 1-20
sulfate 50-400
potassium 50-300
sodium 50-300
pH 6-10 units

HARDNESS
suspended solids at 1050C 10-120
calcium 50-150
magnesium 5-50
hardness as CaCO3  50-500

GREASE & OIL(1 ) 10-100 mg/bottle

DEMAND
BOD 20-300
COD 40-400
TOC 10-100
total phosphorus as P 1-10
Kjeldahl nitrogen as N 1-20

NUTRIENTS
ammonia as N 1-20
nitrate plus nitrite as N 1-20
phosphate as P 1-10

CYANIDE 0.025-0.5
& PHENOL 0.025-0.5

TRACE METALS
antimony, arsenic, beryllium, cadmium, selenium, silver, & thallium 0.01-0.25
mercury 0.001-0.02
aluminumrn, barium, boron, chromium. cobalt, copper, iron, lead, manganese, molybdenum. p.05-1.0
nickel, strontium, vanadium & zinc

RESIDUAL CHLORINE 0.5-3.0

O)Method References:
a. Gravimetric: 413.1, Separatory Funnel Extraction (EPA 600/4-79-020)
b. Infrared: 413.2 (EPA 600/4-79-020)
c. The oil used in ERA Grease & Oil standards absorbs infrared light more intensely than the reference oil used
in 413.2; therefore, the infrared certified values will be approximately 35% higher than those for the gravimetric
method.
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ENVIRONMENTAL
RESOURCE ASSOCIATES Cyanide and Phenol LOT NO. 9939
Arvada, Colorado 80002 1.800-ERA-0122

Certification WasteWatRtm Quality Control Standards
LOT NO. 99392

Parameter Certified Value1  Advisory Range 2

MINERALS WasteUatRTNi mg/t mg/t
total solids at 105-C 1360 1180-1540
dissolved solids at 180"C 1360 1180-1540
conductivity at 25"C 1740 micromhos 1450-2010 microahos
alkalinity 223 198-248

ch or ide 265 246-284
fluoride 7.52 6.3-8.7
sulfate 202 173-230
potassium 180 153-207
sodium 275 233-316
pH 9.1 S.U. 8.9-9.3 S.U.

HARDNESS WasteWatRTH mg/t mg/t

suspended solids at 105"C 61.0 51-71

calcium 56.2 48-64
magnesium 13.8 11-16
hardness as CeCO- 197 169-225

GREASE & OIL UasteWa.itRTM

Gravimetr ic 47.9 mg/bottte 35-60 mg/bottte

Infrared 57.5 mg/bottle 43-72 mg/bottle

DEMAND UastetatRTM mg/I mg/I
BOO 43.7 30-53
COD 72.8 61-84
TOC 28.2 24-33
total phosphorus as P 5.47 4.7-6.3
KjeldahI nitrogen as N 3.03 2.4-3.6

NUTRIENTS WasteuatRTN mg/t mg/t
ammonia as N 9.36 7.8-11
nitrate plus nitrite as N 8.80 7.8-9.7
phosphate as P 5.79 4.9-6.7

1A nRmg/t mg/t
NIDE Uaste~aatRTM 0.295 0.21-0.37

& PHENOL 0.355 0.26-0.44

mg/t mg/t
RESIDUAL CHLORINE Uaste~atRTN 2.66 2.0-3.1

TRACE METALS UasteWatRTM Fg/t Og/L
aluminum 331 271-390
antimony 112 84-132
arsenic 132 99-156
bar i um 290 238-342
beryllium 130 107-153
boron 223 182-263
cadmium 148 121-175
chromium 156 127-184
cobalt 134 110-158
copper 205 168-242
iron 337 276-398
l ead 232 190-274
manganese 171 140-202
mercury 3.62 2.7-4.5
molybdenum 244 200-288
nickel 268 219-316
selenium 118 88-139
silver 112 91-132
strontium 131 107-154
that L ium 78.7 59-93
vanadium 86.7 71-102
zinc 93.0 76-110

1Certified values are equal to 100% of each parameter in the indicated standard.

2 Advisory ranges are Listed as guidelines for acceptable recoveries given the limitations of the EPA
methodologies commonly used to determine these parameters. The range closely approximates the 95%
confidence interval for these parameters based upon the experimental data generated by ERA and data from
the USEPA WP, WS and CLP intertaboratory performance evaluation programs.
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ENVIRONMENTAL
RESOURCE ASSOCIATES
Arvada. Colorado 80002 1-800-ERA-0122

Certification WasteWatR m Quality Control Standards

Chemical Oxygen Demand LOT NO. 9933

LOT NO. 9933

Paramcter Certified Value Advisory Range

MINERALS Waste~atRTMI
total solids at 105"C 834 725-942

dissolved solids at 180'C 834 725-942

conductivity at 25"C 1070 micromhos 963-1180 micromhos

alkalinity 148 136-160

chtoride 143 133-153

fluoride 4.1 3.7-4.5

sulfate 124 107-141

potassium 110 94-126

sodium 162 138-186

P4  9.1 units 8.9-9.3 units

HARDNESS Was:elaatRTM
suspended solids at 105"C 26 22-30

calcium 64 55-73

magnesium 46 40-52

hardness as CaCO3  350 301-406

GREASE & OIL Waste~atRTH

Gravimetric 37 mg/bottie 28-46 mg/bottle

Infrared 49 mg/bottie 37-61 mg/bottle

DEMAND WastelatRTM

BO0 37 27-47

COo 62 53-71

TOC 24 20-28

total phosphorus as P 4.9 4.2-5.6

Kjeldahl nitrogen as N 2.8 2.2-3.3

NUTRIENTS UasteIatRTR
ammonia as N 2.6 2.2-3.0

nitrate plus nitrite as N 7.1 6.3-7.9

phosphate as P 1.7 1.4-2.0

CYAN:DE Waste~atRTM 0.355 0.26-0.45

& PHENOL 0.134 0.10-0.17

RESIDUAL CHLORINE Waste~atRTH 1.65 1.45-1.85

TRACE METALS WasteIJatRTN 1 g/I xg/t
aturr.inum 362 297-427

antenony . 7;-124

arsenic 111 81-131
barium 204 167-241
beryl I ILn 62 51-73
boron 199 163-235
cad•ium 173 142-204
chromium 264 216-312

cobalt 172 141-203
copper 295 242-348

iron 444 364-524

lead 81 66-96
manganese 150 123-177

mercury 9.5 7.5-12
molybdenum 156 128-184
nickel 127 104-150

selenium 74 55-87
silver 70 52-83

strontium 185 152-218
thattium 111 - 83-131

vanadium 215 176-254
zinc 548 449-647

1 Beginnirg with Lot #9933, the Trace Metals WasteWatTM standard contains strontium and no longer contains titanium.

If this modification creates a problem, please contact ERA at 1-800-ERA-0122.
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ENViRONMENTAL .
RESOURCE ASSOCIATES
Arvada. Colorado 80002 1-800-ERA-0122

Certification WasteWatRT Quality Control Standards

LOT NO. 01032 2
Parameter Certified ValueI Advisory Range

TRACE METALS WasteWatRTH tg/l tg/I
aluminum 274 220-323
antimony 134 100-158

s arsenic 106 80-125
,W bar iun 469 384-553

berylL ium 81.3 67-96
boron 102 83-120

I cadmnium 148 121-174
chromium 831 681-980
cobalt 200 164-236
copper 221 181-261
iron 168 125-198
lead 76.7 63-90
manganese 188 154-222
mercury 8.12 6.1-10

l mo tybdenum 101 83-119
nickel 346 284-409

o setenium 81.2 61-96
si Lver 89.5 73-106
strontiun 468 384-552
thattiur 46.3 35-55
vanadium 260 213-307
zinc 99.5 82-117

Trace Metals LOT NO. 01032

1Certified values are equal to 100% of each parameter in the indicated standard.
2 Advisory ranges are listed as guidelines for acceptable recoveries given the Limitations of the EPA
methodologies commonly used to determine these parameters. The range closely approximates the 95%
confidence interval for these parameters based upon the experimental data generated by ERA and data from
the USEPA WP, WS and CLP intertaboratory performance evaluation programs.
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Appendix E

Maps
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